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DESCRIPTION 

COMMUNICATION APPARATUS AND COMMUNICATION APPARATUS 



RECONFIGURATION METHOD 





Technical Field 

The present invention relates to a communication 
apparatus and communication apparatus reconfiguration 
method/ and more particularly, to a communication 
apparatus and communication apparatus reconfiguration 
method suitable for use in a handover system for switching 
between a plurality of radio communication systems. 



Background Art 

Currently, various radio communication systems 
exist such as 2nd generation radio communication systems 
such as PDC and GSM, 3rd generation radio communication 
systems such as W-CDMA, and PHS and wireless LAN . As 
a technique for supporting a plurality of radio 
communication systems using a single radio apparatus, 
software defined radio exists that varies between 
functions by updating of software (programming data) . 

When switching between radio communication systems 
(which generally means handover between radio 
communication systems or the case of updating programming 
data, but it is herein assumed that handover includes 
the case of only updating programming data), a 
conventional software defined radio apparatus downloads 



software to support a communication system of a handover 
destination switching from a communication system used 
in current communications of a communication apparatus, 
and then, reconfigures a communication apparatus that 
supports a radio communication system of the handover 
destination using the downloaded data. 

With respect to switching of radio communication 
systems, there is a method for implementing the switching 
by reprogramming (reconfiguring) a r econf i gur abl e devi ce 
(for example, see Japanese Laid-Open Patent Publication 
Hll-220413). Further, it is considered providing a 
download dedicated channel to implement fast download 
(for example, see Japanese Laid-Open Patent Publication 
2000-324043) . 

Currently, in a mobile communication terminal, it 
is demanded to switch from a communication system of 
current communications to another communication system 
at high speed, and concurrently, it is desired to improve 
the user capacity of the entire system. From these 
viewpoints, in the constitution as disclosed in Patent 
Document 1, a call is suspended or disconnected during 
download, and it is not possible to perform fast handover 
between radio communication systems. Further, as 
disclosed in Patent Document 2, when a download dedicated 
channel is provided to download programming data, there 
are possibilities that spectral efficiency deteriorates 
and the user capacity of the entire system decreases. 



When data of a radio communication system with a 
large amount (hereinafter, referred to as "large-scale" ) 
of programming data is downloaded during communication 
in a narrowband radio communication system with low 
transmission rates, retransmission is apt to occur and 
it takes enormous time to complete the download. In 
particular, retransmission occurs remarkably in poor 
radio signal propagation circumstances. 

Further, when individual mobile communication 
terminals are operated to perform fast download in a 
wideband radio communication system with high 
transmission rates, there arise problems that the 
spectral efficiency deteriorates and the user capacity 
of the entire system decreases. 

Furthermore, when a reconf igurable device such as 
a PLD (Programmable Logic Device) or FPGA (Field 
Programmable Gate Array) is used in the mobile radio 
baseband signal processing, it is possible to support 
any operation such as, for example, FFT (Fast Fourier 
Transform), correlator, and FEC (Forward Error 
Correction) , flexibility is thus high, and development 
time is shortened. However, the circuit scale and power 
consumption tends to increase in PLD and FPGA. 

Meanwhile, when custom ASIC is used in the mobile 
radio baseband signal processing, it is possible to 
suppress the circuit scale and power consumption because 
of dedicated circuitry, but flexibility is low because 



application is limited to, for example, FFT when FFT is 
used. Further, its development time is long. 

As described above, in conventional apparatuses, 
when a communication apparatus downloads programming data 
of a radio communication system and switches details of 
the system to the downloaded programming data, there exist 
such problems that an amount of programming data is large, 
download time is long, and it takes much time to switch 
between systems. 

Disclosure of Invention 

It is an object of the present invention to provide 
a communication apparatus and communication apparatus 
reconfiguration method for reducing the time required 
for download without decreasing the user capacity of the 
entire system, and as a result, switching between 
communication systems for a short time. 

The object is achieved by only reconfiguring a 
portion different among a plurality of radio 
communication systems, thereby decreasing an amount of 
data to reconfigure among the programming data of a target 
radio communication system, reducing the time required 
for download, and switching between communication systems 
for a short time in a software radio apparatus that varies 
the function by rewrite of software for performing signal 
processing. 



Brief Description of Drawings 

FIG.l is a block diagram illustrating a 
configuration of a communication apparatus according to 
Embodiment 1 of the present invention; 

FIG. 2 is a block diagram illustrating a 
configuration of a reconf igurable device of the 
communication apparatus of the above Embodiment; 

FIG. 3 is a block diagram illustrating a 
configuration of the reconf igurable device of the 
communication apparatus of the above Embodiment; 

FIG. 4 is a block diagram illustrating a 
configuration of the reconf igurable device of the 
communication apparatus of the above Embodiment; 

FIG. 5 is a block diagram illustrating a 
configuration of the reconf igurable device of the 
communication apparatus of the above Embodiment; 

FIG. 6 is a diagram illustrating an internal 
configuration of an FFT section of the above Embodiment; 

FIG. 7 is a diagram illustrating an example of an 
internal configuration of the FFT section in 4-point FFT; 

FIG. 8 is a diagram illustrating an example of an 
internal configuration of the FFT section in 8-point FFT; 

FIG. 9 is a block diagram of a correlator in the case 
of QPSK as an example; 

FIG. 10 is a diagram illustrating an internal 
configuration of a compensation section of the 
communication apparatus of the above Embodiment; 
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FIG. 11 is a diagram illustrating an internal 
configuration of an FEC section of the communication 
apparatus of the above Embodiment; 

FIG. 12 is a flow diagram illustrating an example 
of the operation when retransmission is requested in the 
communication apparatus of the above Embodiment; 



FIG. 13 is a flow diagram illustrating an example 
of the operation when retransmission is not requested 
in the communication apparatus of the above Embodiment; 
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configuration of a communication apparatus according to 
Embodiment 2 of the present invention; 

FIG. 19 is a diagram illustrating an example of 
details stored in a storage device of the communication 
apparatus of the Embodiment; 

FIG. 20 is a block diagram illustrating a 
configuration of a storage section of the communication 
apparatus of the Embodiment; 

FIG. 21 is a block diagram illustrating a 
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configuration of a radio-section communication section 
of the communication apparatus of the Embodiment; 

FIG. 22 is a block diagram illustrating a 
configuration of a communication apparatus according to 
5 Embodiment 3 of the present invention; 

FIG. 23 is a diagram illustrating a configuration 
of an attaching/detaching detection section of the 
communication apparatus of the Embodiment; 

FIG. 24 is a diagram illustrating a configuration 
10 of the attaching/detaching detection section of the 
communication apparatus of the Embodiment; 

FIG. 25 is a block diagram illustrating a 
configuration of a communication apparatus according to 
Embodiment 4 of the present invention; 
15 FIG. 26 is a view showing an example of the appearance 

of the communication apparatus of the Embodiment; 

FIG. 27 is a block diagram illustrating a 
configuration of the communication apparatus of the 
Embodiment; and 
20 FIG. 28 is a block diagram illustrating a 

configuration of an application section of the 
communication apparatus of the Embodiment. 

Best Mode for Carrying Out the Invention 
25 It is a gist of the present invention only 

reconfiguring a portion different among a plurality of 
radio communication systems , thereby decreasing an amount 
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of data to reconfigure among the programming data of a 
target radio communication system, reducing the time 
required for download, and switching between 
communication systems for a short time in a software radio 
5 apparatus that varies the function by rewrite of software 
for performing signal processing. 

Embodiments of the present invention will 
specifically be described below with reference to 
accompanying drawings . 

10 (Embodiment 1) 

FIG.l is a block diagram illustrating a 
configuration of a communication apparatus according to 
Embodiment 1 of the present invention. Communication 
apparatus 100 is mainly comprised of antenna section 101, 

15 radio section 102, digital signal processing section 103, 
general bus 1 04 , CPU105, s tor age sect ion 1 0 6 and int er f ace 
107. Radio section 102 is mainly comprised of reception 
section 121 and transmission section 122. Digital signal 
processing section 103 has reconf igurable device 131, 

20 and r econf i gur abl e device 131 is connected to general 
bus 104 via CPU bus 132. 

In FIG.l, radio section 102 has reception section 
121 and transmission section 122, and performs 
predetermined radio processing on a reception signal and 

25 transmission signal. 

Reception section 121 receives a signal transmitted 
from a communicating party station not shown via antenna 
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section 101, performs predetermined radio reception 
processing (downconverting, A/D conversion, etc.) on the 
received signal (reception signal), and outputs the 
signal subjected to the radio reception processing to 
5 digital signal processing section 103. 

Digital signal processing section 103 has 
reconf igurable device 131, and decoding section 133 and 
coding section 134 are configured by programming data 
in reconf igurable device 131. 
10 Decoding section 133 acquires synchronization from 

a signal output from reception section 121, performs 
demodulation and decoding on the signal, and outputs the 
decoded signal to CPU 105 via CPU bus 132 and general 
bus 104. 

15 CPU 105 functions as control means, and outputs a 

signal output from decoding section 133 to the outside, 
or outputs transmission data to coding section 134 in 
digital signal processing section 103 described later. 
Further, CPU 105 downloads programming data of another 

20 radio communication system to perform handover for 
switching to the another communication system during 
communications in some radio communication system, and 
stores the data in storage section 106 via general bus 
104. Furthermore, CPU 105 reads out the stored 

25 programming data to reconfigure reconf igurable device 
131. Reconfiguration will specifically be described 
later . 
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Coding section 134 encodes and modulates the 
transmission data output from CPU 105, and outputs the 
modulated signal to transmission section 122 in radio 
section 102. Transmission section 122 performs 

5 predetermined transmission processing (upconvert ing, 
D/A conversion, etc.) on the signal output from coding 
section 134, and transmits the signal to a communicating 
party station not shown via antenna section 101. 

Storage section 106 stores the programming data. 

10 Interface 107 inputs/outputs data to/from communication 
apparatus 100 from/to the outside. 

Radio communications are carried out in the 
aforementioned configuration. An example will be 
described below where digital signal processing section 

15 103 is provided with reconf igurablility in a category 
of the baseband signal processing in mobile radio 
communications, and serves as a r econf i gur abl e device 
specific to mobile radio communications, thereby 
eliminating the redundant flexibility and reducing the 

20 circuit scale of the digital signal processing section 
and programming data. 

In the communication apparatus of the present 
invention, processing units are provided originally that 
are elements for common use in a plurality of radio 

25 communication systems, only set are connection 
information of connection between the internal processing 
units and control information, a reconf igurable device 



is mounted that serves the function of performing 
desired-system baseband signal processing, and it is 
thereby possible to decrease an amount of data to 
reconfigure, reduce the time required for download, and 
switch between communication systems for a short time. 

For example, in the communication apparatus of the 
present invention, some function (for example, FFT) 
shared by different radio communication systems to use 
is not mounted for each of the radio communication systems , 
and various processing units to implement FFT are mounted 
originally . 

Then, the communication apparatus of the present 
invention obtains the information (control information) 
to control processing units and information (connection 
information) to connect the processing units by 
programming from the outside, is thereby capable of being 
provided with FFT corresponding to a plurality of radio 
communication systems, thus designed to have a circuit 
scale as small as possible and programming data as little 
as possible, and reduces an amount of data required for 
reconfiguration. In addition, specific contents of the 
connection information and control information will be 
described later. 

In this Embodiment, decoding section 133 will be 
described that is generally predominant in circuit scale 
among baseband signal processing. FIG. 2 is a block 
diagram illustrating a configuration of a reconf igurable 
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device of the communication apparatus according to this 
Embodiment . Reconf igurable device-131 in FIG.2 is mainly 
comprised of synchronization section 201, second FFT 
section 202, second correlator 203, ARQ processing 
5 section 204, compensation section 205, and FEC section 
206 . 

Synchronization section 210 is mainly comprised of 
first FFT section 21 1 , fir st correlator 2 12 , first storage 
section 213, and decision section 214. ARQ processing 

10 section 204 has second storage section 241. 

In FIG.2, based on a signal output from reception 
section 121, synchronization section 201 acquires and 
tracks synchronization of a radio communication system, 
searches for another radio communication system as a 

15 destination of handover, and assigns a finger when 
necessary . 

When an OFDM (Orthogonal Frequency Division 
Multiplexing) system is used as a modulation system, first 
FFT section 211 performs fast Fourier Transform 

20 (hereinafter, referred to as FFT) on a reception signal, 
and stores FFT results in first storage section 213. 
Decision section 214 performs comparison operation on 
the data stored in first storage section 213 to search 
for a synchronization symbol that is known information, 

25 acquires symbol synchronization, and outputs the 
synchronization timing information to second FFT section 
202 . 
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Meanwhile, when a CDM (Code Division Multiplex) 
system is used as a modulation system, first correlator 
212 performs correlation operation of a reception signal 
with a known signal sequence, and stores correlation 
5 results in first storage section 213. Decision section 
214 searches for a greatest value and maximum value of 
data stored in first storage section 213, acquires frame 
synchronization and spreading code number, and outputs 
the synchronization timing information and spreading code 
10 number to second correlator 203. 

In particular, under multi-path propagation 
circumstances , a number of maximum values appear in stored 
correlation results (delay profile) and are called 
fingers, and there is a case of providing timing 
15 information of each of the fingers also to second 
correlator 203. 

Further, in the case of a system where OFDM and CDM 
are combined, synchronization is acquired in combining 
both systems . 

20 For example, first FFT section 211 executes FFT, 

and stores FFT results in first storage section 213, 
decision section 214 acquires symbol synchronization and 
outputs the synchronization timing information to second 
FFT section 202, and first correlator 212 also receives 

25 the stored data, performs correlation operation with a 
known signal sequence, and stores correlation results 
in first storage section 213. 
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Decision section 214 searches the stored data for 
a greatest value and maximum value, acquires frame 
synchronization and spreading code number, and outputs 
the synchroni zat ion timing information and spreading code 
5 number to second correlator 203. 

In addition, even synchronization is acquired once, 
in particular, in the communication apparatus, or when 
a base station is moving, since radio signal propagation 
environments vary every instant and synchronization is 

10 lost, it is necessary to track synchronization by 
performing the procedures of synchronization acquisition 
at regular time intervals, or the like. 

Further, there is a case of acquiring 
synchronization of a handover destination while keeping 

15 current communications. 

Based on the synchronization timing information 
output from synchronization section 201, second FFT 
section 202 performs FFT operation of a reception channel 
signal output from reception section 121. 

20 According to the synchronization timing information 

and spreading code number output from synchronization 
section 201, second correlator 203 performs correlation 
operation of a reception channel signal output from 
reception section 121 or second FFT section 202. Whether 

25 to receive the signal from reception section 121 or second 
FFT section 202 is set as connection information in 
reconfiguration . 
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Compensation section 205 calculates a phase 
rotation amount and an amplitude distortion value of a 
signal input from first correlator 212, second correlator 
203, second FFT section 202 or ARQ processing section 
5 204 using a known signal (pilot signal), and performs 
complex multiplication on the input signal using the 
calculated phase rotation amount and amplitude distortion 
value to make a phase correction and ampl itude correction. 
Whether to receive the signal to process from first 

10 correlator 2 12 , second correlator 203 , second FFT s ect ion 
202 or ARQ section 204 is set as connection information 
in reconfiguration . 

Further, at the time of M-ary modulation with an 
M-ary number of 2 n (n is an integer of three or more) such 

15 as 16 QAM and 6 4 QAM, conversion to n items of data is also 
performed on complex symbol data subjected to the phase 
correction and amplitude correction, for example, using 
a lookup table . In addition, a value of n is set as control 
information in reconfiguration, 

20 FFT section 206 performs error correcting 

processing such as Viterbi decoding and Turbo decoding 
on the data input from compensation section 205 or ARQ 
section 204. FEC section 206 outputs an operation result 
to bit operation section 207. 

25 According to circumstances, FEC section 206 

receives an operation result of bit operation section 
207, and determines whether to perform FEC processing 
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again. Further, when determining that an error is not 
corrected as a result of the FEC processing, the section 
206 instructs ARQ processing section 204 to hold the 
reception data . According to circumstances , FEC section 
5 206 outputs data to hold to ARQ processing section 204. 

Information set in reconfiguration includes the 
type of FEC such as Viterbi decoding or Turbo decoding 
as control information, whether to receive the signal 
from compensation section 205 or ARQ processing section 

10 204 as connection information, whether or not to receive 
the operation result from bit operation section 207 as 
connection information, and further, as control 
information, other information such as a value of 
constraint length, generator polynomial, an input data 

15 length and output data length. 

ARQ processing section 204 stores in second storage 
section 241 the data input from second correlator 203 
or FEC section 206, and determines whether or not to hold 
the stored data according to an instruction from FEC 

20 section 206. When holding the data, ARQ section 204 
outputs the data together with data to receive in a next 
frame to compensation section 205 or FEC section 206. 

Whether to receive the data from second correlator 
203 or FEC section 206 and whether to output the data 

25 to compensation section 205 or FEC section 206 is set 
as control information in reconfiguration. 

Bit operation section 207 performs error detecting 
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processing by CRC operation and descrambling by 
descrambling processing on a bit sequence input from FEC 
section 206, or subjects a bit sequence input form CPU 
bus 132 to bit operation processing such as generation 
5 of parity bit by CRC operation, scrambling processing 
for scrambling data, and error correcting code processing 
such as convolut ional code and Turbo code. The details 
of the operation are set as connection information in 
bit operation section 207 in reconfiguration. 

10 With reference to FIGs.3, 4 and 5, a case will be 

described below of reconfiguring the digital signal 
processing section with the aforementioned configuration 
according to a radio communication system. FIGs.3, 4 
and 5 are block diagrams illustrating a configuration 

15 of the reconf igurable device of the communication 
apparatus of this Embodiment. FIG. 3 illustrates the 
digital signal processing section configured in the first 
radio communication system. In the figure, the section 
is reconfigured using function blocks shown by boldface. 

20 With respect to wiring shown by dotted lines, function 
blocks are not connected . Accordingly, all the functions 
are used in FIG. 3. 

FIG. 4 illustrates the digital signal processing 
section configured in the second radio communication 

25 system. In the figure, the section is reconfigured 
using devices shown by boldface. Accordingly, in FIG . 4 , 
since first correlator 212, second correlator 203 and 
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ARQ processing section 204 are not used, the connection 
between the sections is canceled and clock and power supply 
to the sections is halted. 

FIG. 5 illustrates the digital signal processing 
5 section configured in the third radio communication 
system. In the figure, the section is reconfigured 
using devices shown by boldface . Accordingly, in FIG. 5, 
since first FFT section 211 and second FFT section 202 
are not used, the connection between the sections is 
10 canceled and clock and power supply to the sections is 
halted . 

Thus, according to the communication apparatus of 
this Embodiment, only function blocks required for each 
radio communication system are used, connection between 

15 unused function blocks is canceled, and clock and power 
supply to the blocks is halted. It is thereby possible 
to reduce power consumption. 

Herein is described each function block shared by 
different radio communication systems to use. For 

20 example, by comparing FIG. 3 with FIG. 4, it is understood 
that first FFT section 211 and second FFT section 202 
are used in both figures. However, specifications of 
the number of samples are different even in the same FFT 
section. Therefore, different portions in an internal 

25 configuration of FFT are only reconfigured. FIG. 6 is 
a diagram illustrating an internal configuration of the 
FFT section of this Embodiment. 
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First FFT section 211 and second FFT section 202 
have a plurality of butterfly processing units as shown 
in FIG. 6. For example, using as a basic element the 
butterfly processing unit comprised of two multipliers, 
5 602 and 604, and two adders, 601 and 603, as shown in 
FIG. 6, N/2xlog 2 N butterfly processing units are combined 
to implement N-point FFT. 

As an example, 4-point FFT and 8-point FFT will be 
described below. FIG. 7 is a diagram illustrating an 

10 example of the internal configuration of the FFT section 
at the time of 4-point FFT. 4-point FFT is implemented 
by using four ( = 4/2xlog 2 4) butter fly processing unit s and 
connecting the processing units as shown in FIG. 7. 

FIG. 8 is a diagram illustrating an example of the 

15 internal configuration of the FFT section at the time 
of 8-point FFT. 8-point FFT is implemented by using 
twelve (=8/2xlog 2 8) butterfly processing units and 
connecting the processing units as shown in FIG. 8. 

Herein, attention to a dotted portion in FIG. 8 

20 reaches that the portion is the same as in FIG. 7. In 
other words, N-point FFT includes N/2 n (n is an integer 
of one or more) FFT. Using this property, butterfly 
processing units are provided in advance according to 
the larger number of samples among radio communication 

25 systems using FFT, and connected corresponding to the 
number of samples of a radio communication system in 
reconfiguration, thereby implementing the shared use. 
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Accordingly, as the information set in 
reconfiguration, the number of samples is input as control 
information . 

Further, k± in FIG. 6 represents exp ( - j 2 it i/N) in 
N-point FFT , and is determined uniquely by the number 
of samples, N. Herein, i represents an integer of 0 
^i^N/2-1, and j represents the imaginary part (j 2 = -l) . 

In addition, as another method, such a method is 
considered that only 4-point FFT is mounted, and operated 
three times in 8-point FFT, in other words, processing 
units are prepared according to the smaller number of 
samples among radio communication systems to use, and 
in the larger number of samples, FFT is executed several 
times in time division to implement. 

Further, it may be possible that two-point FFT 
(butterfly processing unit ) is only mounted, and operated 
four times in 4-point FFT, while being operated eight 
times in 8-point FFT, in other words , a bas ic conf i gurat ion 
smaller than that in any radio communication system is 
provided and operated a plurality of times in each radio 
communication system. Thus, in the communication 
apparatus of the present invention, portions shared by 
FFT are not reconfigured, and the other portions are 
reconfigured . 

Thus, according to the communication apparatus of 
this Embodiment, by reconfiguring processing portions 
varying with the number of items of data to perform 
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orthogonal transform, it is possible to decrease an amount 
of data to reconfigure, reduce the time required for 
download, and switch between communication systems for 
a short time. 

5 Similarly, by comparing FIG. 3 with FIG. 5, it is 

understood that first correlator 212 and second 
correlator 203 are used inboth figures. FIG. 9 is a block 
diagram of a correlator in the case of QPSK as an example. 
In FIG. 9, input signals in_i and in_q are multiplied by 

10 spreading signal sequences code_i and code_q in 
multipliers 901, 902, 906 and 907. Multiplier 901 
multiplies in_i by code_i . Multiplier 902 multiplies 
in_i by code_q. Multiplier 90 6 multiplies in_q by code^i . 
Multiplier 907 multiplies in__q by code^q. 

15 Adder 903 receives results of multipliers 901 and 

902 to add. Adder 908 receives results of multipliers 
906 and 907 to subtract. Adder 904 receives outputs of 
register 905 with an initial value of zero and of adder 

903 to add, and stores the result in register 905. Adder 
20 909 receives outputs of register 910 with an initial value 

of zero and of adder 909 to add, and stores the result 
in register 910. 

By performing a series of such operation repeatedly 
by a length of the spreading signal sequence, as a result 
25 of the operation, correlation values out_i and out_q are 
respectively output from adders 904 and 909. 

In addition, by regarding spreading signal sequence 
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code code_q as zero, such a configuration can be used 
in BPSK. In this way, even when QPSK. is used in the first 
radio communication system, while BPSK is used in the 
third radio communication system, correlators are shared 
5 by setting the type of modulation as control information 
in reconfiguration. 

Thus, according to the communication apparatus of 
this Embodiment, by reconfiguring the connection between 
processing units without reconfiguring the processing 

10 units, it is possible to decrease an amount of data to 
reconfigure, reduce the time required for download, and 
switch between communication systems for a short time. 

Further, for simplicity in descriptions, the case 
of QPSK and BPSK is explained as an example, but it is 

15 possible to share processing units by providing 
modifications as appropriate even when other systems are 
used as a modulation system. 

FIG. 10 is a diagram illustrating an internal 
configuration of the compensation section of the 

20 communication apparatus of this Embodiment. 
Compensation section 205 in FIG.l supports various 
modulation systems such as QPSK and QAM. FIG. 10 
illustrates a configuration of compensation section 205. 

Input data "in" is input to switch 1001. When the 

25 data is of a known signal, switch 1001 is connected to 
the PL side, and the data is input to channel estimation 
section 1002. Meanwhile, when input data "in" is not 
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of a known signal, switch 1001 is connected to the DATA 
side, and the data is input to amplitude/phase correction 
section 10 03. 

Channel estimation section 1002 receives the type 
5 of modulation and a theoretical value of the known signal 
as the' control information, compares the input known 
signal with the theoretical value to determine an amount 
of phase rotation and a degree of amplitude distortion 
based on the control information, and thereby derives 

10 a phase correction amount and amplitude correction amount 
to output to amplitude/phase correction section 1003. 

Amplitude/phase correction section 1003 corrects 
the amplitude and phase of the input data using the input 
amplitude correction amount and phase correction amount 

15 to output to decision section 1004. Decision section 
1004 receives the type of modulation as the control 
information, reads out a table value from the input data 
using table 1005 at the time of QAM, and calculates output 
data "out". At the time of QPSK, the section 1004 outputs 

20 the data without any processing. In addition, 

amplitude/phase correction section 1003 may be provided 
with equalizing function and/or RAKE reception function. 

As described above, it is possible to share 
compensation section 205 by setting the type of modulation 

25 and theoretical value as the control information in 
reconfiguration. 

In addition, at the time of BPSK modulation, it is 
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not necessary to perform phase correction in particular, 
and only amplitude correction may be made when necessary. 

Decoding processing will be described below. 
FIG. 11 is a diagram illustrating an internal 
5 configuration of the FEC section of the communication 
apparatus of this Embodiment. 

FEC section 206 performs error correction on 
reception data coded in various manners such as 
convolut ional code and Turbo code. FIG. 11 illustrates 

10 the configuration of FEC section 206. Input data "in" 
is connected to switch 1101, and switch 1101 is connected 
to convolutional processing section 1102 at the time of 
convolutional code, while being connected to Turbo 
processing section 1103 at the time of Turbo code. Data 

15 storage section 1105 is connected to switch 1104, and 
switch 1104 is connected to convolutional processing 
section 1102 at the time of convolutional code, while 
being connected to Turbo processing section 1103 at the 
time of turbo code. 

20 Convolutional processing section 1102 and Turbo 

processing section 1103 receive control information such 
as a generator polynomial , constraint length, data length 
and request flag, determine whether to operate from the 
request flag, and when determining to operate , start error 

25 correcting processing of the input data based on the input 
control information . 

According to circumstances, intermediate data such 



as, for example, path metric and path history is 
input/output to/from data storage section 1105 during 
the operation. Meanwhile, when the operation is not 
carried out, unnecessary current consumption is 
5 interrupted by shutting down the clock and power supply. 

Switch 1106 is connected at its two inputs to an 
output of convolut ional processing section 1102 and an 
output of Turbo processing section 1103, connected to 
convolutional processing section 1102 at the time of 

10 convolutional code, while being connected to Turbo 
processing section 1103 at the time of Turbo code, and 
outputs error corrected data as output data "out". 

By this means, FEC section 206 can be shared by 
setting in reconfiguration the setting of switches 1101, 

15 1104 and 1106 as connection information, and information 
such as a generator polynomial, constraint length, data 
length and request flag as control information. 

The operation of ARQ processing section 204 will 
be described below. ARQ processing section 204 is used 

20 in the first radio communication system and third radio 
communication system, and receives an output of second 
correlator 203 to store in second storage section 241. 
The stored data of a single frame is output to compensation 
section 205 in the first radio communication system, 

25 subjected to amplitude/phase correction in compensation 
section 205, and output to FEC section 206. 

The data is directly output to FEC section 206 in 
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the third radio communication system. FEC section 206 
performs error correcting processing on the data, and 
outputs error corrected data to bit operation section 
207. Bit calculation section 207 performs error 
5 detecting check by CRC, and outputs the result to FEC 
section 206, 

When an error still remains , FEC section 206 performs 
error correction again, and outputs the error corrected 
data to bit operation section 207 again. After repeating 

10 a series of such processing a predetermined number of 
times, when determining that the error is not corrected, 
FEC section 206 outputs a retransmission request. Upon 
receiving a retransmission request signal from FEC 
section 206, second storage section 241 keeps the stored 

15 data, and when completing the storage of next-frame data, 
outputs the stored data of a few frames to compensation 
section 205 or FEC section 206. 

Meanwhile, when FEC section 206 determines that 
errors are all corrected, the section 206 does not output 

20 a retransmission request. In this case, second storage 
section 241 does not keep the stored data. 

As an example, FIG. 12 illustrates a flow of data 
when retransmission is requested, while FIG . 13 
illustrates a flow of data when retransmission is not 

25 requested. In this example, the number of maximum 
repetitions is two. FIG. 12 is a flow diagram 

illustrating an example of the operation when 



retransmission is requested in the communication 
apparatus of this Embodiment . FIG . 13 is a flow diagram 
illustrating an example of the operation when 
retransmission is not requested in the communication 
5 apparatus of this Embodiment. 

In FIG. 12, second correlator 203 outputs Nth frame 
data from time TO, and starts storing the Nth frame data 
in second storage section 241 from time Tl . Storage 
section 241 outputs the stored Nth frame data to FEC 

10 section 206 at time T2 . FEC section 206 executes error 
correcting processing. 

FEC section 206 outputs error corrected data to bit 
operation section 207 at time T3 . Bit operation section 
2 07 executes error detection by CRC operation, and reports 

15 an error detection result to FEC section 206 at time T4 . 

When FEC section 206 determines that an error exists 
from the input error detection result, the section 206 
executes the error correcting processing again, and 
outputs error corrected data to bit operation section 

20 207 again at time T5. Bit operation section 207 executes 
error detection again by CRC operation, and reports an 
error detection result to FEC section 206 at time T6. 

When FEC section 206 determines that an error exists 
from the input error detection result, since the error 

25 is not corrected even after executing the error correcting 
processing twice that is the predetermined number of times, 
the section 206 outputs a retransmission request. 
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Meanwhile, second correlator 203 outputs N+lth 
frame data from time T7, and second storage section 241 
starts storing the N+lth frame data from time T8 . Since 
retransmission is requested, storage section 241 stores 
5 the data in another location while keeping the previously 
stored Nth frame. 

Second storage section 241 outputs the Nth frame 
data and N+lth frame data to FEC section 206 at time T9. 
FEC section 206 executes the error correcting processing, 
10 and outputs error correction processed data to bit 
operation section 207 at time T 1 0 . Bit operation section 
207 executes the error detection by CRC operation, and 
reports an error detection result to FEC section 206 at 
time Til. 

15 When FEC section 206 determines that an error does 

not exist from the input error detection result, the 
section 206 does not request retransmission. Second 
correlator 203 outputs the N+2th frame data at time T12, 
and second storage section 241 starts storing the N+2th 

20 frame data from time T13. Since retransmission is not 
requested, the section 241 overwrites previously stored 
data, i.e. the Nth frame data in this example. 

In FIG. 13, time TO' to time T6' is the same as in 
the example in FIG. 12. When FEC section 206 determines 

25 that an error does not exist from the input error detection 
result at time T6', the section 206 does not request 
retransmission. Meanwhile, second correlator 203 
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outputs the N+l frame data from time T7', and second 
storage section 241 starts storing the N+l frame data 
from time T8' , and overwrites the previously stored data, 
i.e. the Nth frame data in this example because 
retransmission is not requested. The subsequent flow 
is the same as in FIG. 12. 

In addition, for the sake of convenience, it is 
described in this Embodiment that FEC section 206 outputs 
a retransmission request, but the present invention is 
not limited to the foregoing. CPU 105 may determine, 
for example, from a CRC result in bit operation section 
207, or bit operation section 207 may determine. 

Further, ARQ processing section 204 can be shared 
by setting whether ARQ processing section 204 receives 
stored data from second correlator 203 or FEC section 
206 and outputs the data to compensation section 205 or 
FEC section 206, as connection information in 
reconfiguration . 

Thus, according to the communication apparatus of 
this Embodiment, by reconfiguring only a portion of 
processing different between different error control 
systems, it is possible to decrease an amount of data 
to reconfigure, reduce the time required for download, 
and switch between communication systems for a short time . 

The operation of bit operation section 207 will be 
described below. Bit operation section 207 is always 
used. Itis assumed herein that the first and third radio 
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communication systems use bit operation section 207 for 
CRC operation, and that the second radio communication 
system uses bit operation section 207 for descrambling 
processing. FIGs.14, 15, 16. and 17 are block diagrams 
5 common to a CRC processing unit and a de scramble processor. 
As viewed in either figure, the right side represents 
a higher-degree side, while the left side represents the 
lowest-degree side, and there are shown registers 1403-1 
to 1403-k-l to shift up from the lower-degree side to 

10 the higher-degree side. 

In FIG. 14, input data "in" is connected to switch 
1406, and switch 1406 outputs the data to either the CONV 
side or the CRC/DES side. An output of the CONV side 
of switch 1406 is connected to switch 1404-1 and one input 

15 of adder 1402-1, the other input of adder 1402-1 is 
connected to an output of switch 1401-1, and an output 
of adder 1402-1 is input to register 1403-1. 

An output of register 1403-1 is connected to switch 
1404-2 and one input of adder 1402-2, the other input 

20 of adder 1402-2 is connected to an output of switch 1401-2, 
and an output of adder 1402-2 is input to register 1403-2. 
Similar connection is performed repeatedly until register 
1403-k-l, and an output of register 1403-k-l is connected 
to switch 1404-k, adder 1402-k and the CRC side that is 

25 one of three inputs of switch 1407. The other input of 
adder 1402-k is connected to the CRC/DES side of switch 
1406. An output of adder 1402-k is connected to the CRC 
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side that is one of two inputs of switch 1408-2. Outputs 
of switches 1404-1 to 1404-k are all input to adder 1405, 
an output of adder 1405 is connected to the DES side that 
is the other input of switch 1408, adder 1409, and the 
5 CONV side that is one of remaining two inputs of switch 
1407 . 

An output of switch 1408 is connected to inputs of 
switches 1401-1 to 1401-k-l. The other input of adder 
1409 is connected to the output CRC/DES side of switch 
10 1406, and an output of adder 1409 is connected to the 
DES side that is the remaining one input of switch 1407. 
Output data "out" is obtained from an output of switch 
1407 . 

The case of CRC operation will be described below 
15 with reference to FIG. 15. FIG. 15 shows an example where 
a generator polynomial is X lc ^ 1 + X+1. 

Switches 1404-1 to 1404-k are all OFF. Among 
switches 1401-1 to 1401-k-l, any switch corresponding 
to a degree with a coefficient of "1" of the generator 
20 polynomial is ON, and the other switches are OFF. 

In the case of this example, switches 1401-1 and 
1401-2 are only ON. Switch 1408 is made to the CRC side, 
while switch 1406 is made to the CRC/DES side to input 
input data "in". Meanwhile, switch 1407 is made to the 
25 CRC side to output output data "out". 

The case of descrambling processing will be 
described below with reference to FIG. 16. FIG. 16 shows 



an example where a generator polynomial is X k ~ 1 +X 2 +1. 

Among switches 1401-1 to 1401-k-l, switch 1401-1 
is only ON, while the other switches are OFF. Among 
switches 1404-2 to 1404-k, any switch corresponding to 
5 a degree with a coefficient of x> 1 " of the generator 
polynomial is ON, and the other switches are OFF. 

In the case of this example, switches 1404-3 and 
1404-k are only ON. In addition, switch 1404-1 is OFF. 
Switch 1408 is made to the DES side, while switch 1406 
10 is made to the CRC/DES side to input input data "in". 
Meanwhile, switch 1407 is made to the DES side to output 
output data "out". 

The connection examples of bit operation section 
207 are also used as a CRC encoder or scrambler on the 
15 coding side. 

Further, bit operation section 207 is used as a 
convolut ional encoder on the coding side. For example, 
FIG. 17 illustrates the case of convolut ional code where 
a generator polynomial is X k-1 +X+1. 
20 In other words, switches 1401-1 to 1401-k-l are all 

OFF. Among switches 1404-1 to 1404-k, any switch 
corresponding to a degree with a coefficient of A> 1" of 
the generator polynomial is ON, and the other switches 
are OFF. 

25 In the case of this example, switches 1404-1, 1404-2 

and 1404-k are only ON. Switch 1408 is not concerned. 
Switch 1406 is made to the CONV side to input input data 
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"in". Meanwhile, switch 1407 is made to the CONV side 
to output output data "out". For simplicity, the 
descriptions explain the case of coding rate of 1/1. In 
the case of 1/n (nisanintegerof two or more) , byproviding 
5 n series of switches 1404-1 to 1404-k and adder 1405 in 
parallel, it is possible to generate n items of output 
data in response to a single item of input data "in" at 
a time. 

As described above, bit operation section 207 can 

10 be shared by setting the setting of switches 1401-1 to 
1401-k-l, 1404-1 to 1404-k, and 1406 to 1408 as connection 
information in reconfiguration. 

Thus, according to the communication apparatus of 
this Embodiment, since specializing in mobile 

15 communications limits required processing, providing a 
required minimum reconf igur able device decreases 
redundant flexibility such as FPGA and PLC, and further 
setting the connection information and control 
information allows more flexible response than custom 

20 ASIC. Therefore, the need is eliminated for providing 
all the circuits for each radio communication system to 
support, and the circuit scale can be reduced. Further, 
only the connection information and control information 
is set as programming data, and it is thereby possible 

25 to reduce the download time. 

In this way, as compared with conventional software 
radio apparatuses, the communication apparatus of this 



34 

Embodiment is capable of downloading programming data 
of a large-scale radio communication system at high speed, 
and of performing handover between radio communication 
systems for a short time. Further, by this means, the 
5 need is eliminated for providing a dedicate channel to 
perform high-speed download and/or accommodating a large 
number of users in a wideband high-transmission rate radio 
communication system, and it is thus possible to avoid 
decreases in user capacity of the entire system. 

10 This Embodiment describes about decoding section 

133 that is generally predominant in circuit scale among 
the baseband s ignal process ing . With respect to coding 
section 134, as shown in the example of convo lut ional 
operation, it is possible to implement by expanding bit 

15 operation section 207 as appropriate. 

In addition, this Embodiment describes 
reconf igurable device 131 applied to the baseband signal 
processing in the communication apparatus, but the 
present invention is not limited thereto. The radio 

20 section, an application section (not shown) connected 
to CPU 105 or CPU 105 itself may be a reconfiguration 
device . 

Further, this Embodiment describes the case that 
the communication apparatus downloads programming data 
25 of a radio communicating system of a handover destination 
to acquire, but the present invention is not limited 
thereto. Using interface 107 of the communication 



apparatus in FIG.l allows concurrent use of a storage 
medium such as an SD card, flash card, memory stick and 
disc, or allows concurrent use of download by wired 
connection using 100BASE-TA, 10BASE-T, USB, IEEE1394 or 
optical fiber (FTTH). 

For example, via an ADSL modem and USB, it may be 
possible to select a wireless service provider on the 
internet, download programming data of a communication 
system of the selected wireless service provider, and 
reconfigure the communication apparatus to the 
communication system of a desired wireless service 
provider . 

Further, with respect to download, it may be possible 
to perform download between the communication apparatus 
and access point in an area such as a hot spot in a hotel, 
airport or station, substituting general specific 
power-saving wireless communications such as wireless 
LAN typified by IEEE802 .Ha/b/g, Bluetooth, and Ultra 
Wideband for wired connection typifiedby USB as described 
above, and further, it may be possible to per form download 
using optical communications such as IrDA. 

Moreover, the aforementioned Embodiment describes 
the operation on the reception side, and the operation 
on the transmission side is performed in the same way. 

(Embodiment 2) 

FIG. 18 is a block diagram illustrating a 
configuration of a communication apparatus according to 



Embodiment 2 of the present invention. Communication 
apparatus 300 in FIG. 18 has signal processing card section 
301 detachable to the outside, thereby enables a 
reconfigurable digital signal processing portion to be 
5 detachable, and in this respect, is different from the 
communication apparatus in FIG.l. 

Signal processing card section 301 is mainly 
comprised of digital signal processing section 103, 
radio-section communication section 302, CPU 

10 communication section 303, and identification 
information section 304, and further provided with 
display 108 connected to general bus 104. 

Digital signal processing section 103 
transmits/receives an input/output signal to/from radio 

15 section 102 via radio-section communication section 302. 
Further, the section 103 transmits/receives an 
input /output signal to / from CPU 105 via CPU communication 
section 303. Identification information section 304 
stores version information of signal processing card 

20 section 301, and CPU 105 gains access to identification 
information section 304 via CPU communication section 
303 . 

CPU 105 reads identification information for 
identifying a version of the signal processing card from 
25 identification information section 304, and referring 
to storage section 106, recognizes the version of the 
connected signal processing card 301. 
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Storage section 106 stores correspondence 
relationship between the identification information and 
the version of signal processing card 301. FIG. 19 is 
a diagram illustrating an example of details stored in 
5 the storage device of the communication apparatus of this 
Embodiment* In FIG. 19, version 1 supports radio 
communication system 1, version 2 supports radio 
communication system 1 and radio communication system 
2, and version 3 supports radio communication systems 

10 1,2 and 3 . 

Referring to the correspondence relationship in 
FIG. 19, CPU 105 understands a type of radio communication 
system to which digital signal processing section 103 
is reconf igurable, from the recognized version. 

15 Accordingly, CPU 105 selects a currently optimal radio 
communication system from among reconf igurable radio 
communication systems, and enables digital signal 
processing section 103 to be reconfigured. Further, CPU 
105 stores the selected radio communication system in 

20 identification information section 304. 

Meanwhile, identification information section 304 
has a storage area therein as shown in FIG. 20, and stores 
the version of signal processing card 301 and the selected 
radio communication system. FIG. 20 is a block diagram 

25 illustrating a configuration of the storage section of 
the communication apparatus of this Embodiment. 
Identification information section 304 stores the version 
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of signal processing card 301 and the selected radio 
communication system in storage area 305. 

Radio-section communication section 302 is an 
interface that connects digital signal processing section 
5 103 and radio section 102. FIG. 21 is a block diagram 
illustrating a configuration of the radio-section 
communication section of the communication apparatus of 
this Embodiment. As shown in FIG. 21, radio-section 
communication section 302 receives data from radio 

10 section 102 using input clock and reception serial data. 
Radio-section communication section 302 transforms the 
input serial data into parallel data in serial/parallel 
transformer (S/P) 306, and outputs a reception control 
signal and reception data to digital signal processing 

15 section 103. 

Further, in the direction opposite thereto, 
radio-section communication section 302 receives 
transmission data from digital signal processing section 
103 using a transmission data, transforms the data into 

20 serial data in parallel/serial transformer (P/S) 307, 
and outputs the transmission data to radio section 102 
as transmission serial data. 

In addition, in the similar constitution as in 
radio-section communication section 302, CPU 

25 communication section 303 also receives/outputs data 
from/to CPU 105. CPU communication section 303 outputs 
data input from CPU 105 to digital signal processing 



39 

section 103 or identification information section 304, 
and further outputs data input from digital signal 
processing section 103 or identification information 
section 304 to CPU 105. 
5 Herein, descriptions are given of identification 

information section 304 explicitly separated from digital 
signal processing section 103, but according to 
configurations, identification information section 304 
provided inside digital signal processing section 103 

10 allows implementation in the same way. 

Further, when signal processing card section 301 
has extra connection pins to connect to the outside, 
radio-section communication section 302 or CPU 
communication section 303 may be implemented by bus 

15 connection, instead of serial connection. 

Thus, according to the communication apparatus of 
this Embodiment, by enabling a portion that reconfigures 
only a portion different among a plurality of radio 
communication systems to be detachable, it is possible 

20 to expand toacardinto which more reconfigurable elements 
are integrated, and it is thereby possible to cause the 
communication apparatus to support a larger-scale radio 
communication system . 
(Embodiment 3 ) 

25 FIG. 22 is a block diagram illustrating a 

configuration of a communication apparatus according to 
Embodiment 3 of the present invention. Communication 
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apparatus 4 00 in FIG. 22 has attaching/ detaching detection 
section 401, display section 402, power source supply 
section 403, and battery 619, enables a portion that 
reconfigures only a portion different among a plurality 
5 of radio communication systems to be detachable, halts 
power supply to a radio transmission portion when the 
portion to reconfigure is detached, while supplying power 
to the radio transmission portion and the portion to 
reconfigure when the portion to reconfigure is attached, 

10 and in this respect, differs from the communication 
apparatus in FIG. 18. 

Attaching/detaching detection section 401 detects 
connection between signal processing card 301 and 
communication apparatus 400, and when the card 301 is 

15 not connected, inputs a detaching detection signal to 
CPU 105 to notify that signal processing card 301 does 
not exist in communication apparatus 400. 

When it is notified that signal processing card 
section 301 does not exist in communication apparatus 

20 400, CPUlOSdisplaysa warning such that "no communication 
card exists" on display section 402 to inform a user, 
and outputs an instruction for turning off the power to 
supply to radio section 102 and signal processing card 
section 301, using a power source ON/OFF signal connected 

25 to power source supply section. 403. 

According to the power source ON/OFF signal output 
from CPU 105, power source supply section 403 turns off 
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the power supply to radio section 102 and signal processing 
card section 301 from battery 619. 

By the aforementioned operation, it is possible to 
prevent unnecessary power consumption on the peripheries 
5 of radio section 102 and signal processing card section 
301, and to control radio section 102 not to transmit 
an unnecessary radio signal. Further, at this point, 
communication apparatus 400 executes only the functions 
as an application terminal such as display, replay and 

10 edition of stored data such as image, music and mail, 
using display section 402, interface section 107 and 
storage section 106. 

When CPU 105 detects that signal processing card 
301 is connected to communication apparatus 400 via 

15 attaching/detaching detection section 401, CPU 105 
displays information such that "the communication card 
is confirmed" or "wireless communications are available" 
on display section 402 to inform a user, and outputs an 
instruction for supplying the power to radio section 102 

20 and signal processing card section 301, using a power 
source ON/OFF signal connected to power source supply 
section 403. 

According to the power source ON/OFF signal output 
from CPU 105, power source supply section 403 starts 
25 supplying the power to radio section 102 and signal 
processing card section 301 from battery 619. 

Attaching/detaching detection section 401 is 
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actualized using delay elements and logic gates as shown 
in FIG. 23. FIG. 23 is a diagram illustrating a 

configuration of the attaching/detaching detection 
section of the communication apparatus of this Embodiment. 
5 Using a differential circuit as shown in FIG. 23, 

and further using a connection signal which is connected 
to GND in signal processing card section 301 such that 
the signal is pulled up to be "1" when signal processing 
card section 301 is removed, while being "0" when the 

10 section 301 is connected, a low pulse is output to 
attaching/detaching detection signal 1 when the 
connection signal is switched to "0" from "1" as shown 
in timing, i.e. when the removed signal processing card 
section 301 is connected. 

15 Meanwhile, when the connection signal is switched 

to "1" from "0", i.e. when the connected signal processing 
card section 301 is removed, a low pulse is output to 
attaching/detaching detection signal 2. These 
attaching/detaching detection signals are input to CPU 

20 105, whereby CPU 105 is capable of detecting 
attaching/detaching of signal processing card section 
301 . 

As shown in FIG. 24, power source supply section 403 
is provided therein with switch 4031, and turns ON or 
25 OFF switch 4031 according to a power source ON/OFF signal 
from CPU 105. When switch 4031 is ON, the section 403 
supplies the power from battery 619 to radio section 102 



and signal processing card section 301. On the other 
hand, when switch 4031 is OFF, the section 403 interrupts 
supply of the power. 

Thus, according to the communication apparatus of 
5 this Embodiment, by enabling a portion that reconfigures 
only a portion different among a plurality of radio 
communication systems to be detachable, and halting power 
supply to a radio transmission portion when the portion 
to reconfigure is detached, while supplying the power 

10 to the radio transmission portion and the portion to 
reconfigure when the portion to reconfigure is attached, 
it is possible to prevent unnecessary radio signals from 
being transmitted, perform functions only as an 
application terminal, and reduce power consumption. 

15 Further, when detaching is detected, by displaying 

a status of detaching, it is possible to alert a user. 
(Embodiment 4) 

FIG. 25 is a block diagram illustrating a 
configuration of a communication apparatus according to 

20 Embodiment 4 of the present invention. Communication 
apparatus 500 in FIG. 25 is comprised of radio 
communication section 501 and application section 502, 
thus separated into radio communication section 501 and 
application section 502, and in this respect, differs 

25 from the communication apparatus in FIG. 22. 

Radio communication apparatus 501 and application 
section 502 are provided with respective CPUs, and the 



CPU of radio communication section 501 is referred to 
as call control CPU 605, while the CPU of application 
section 502 is referred to as CPU 615. Then, radio 
communication section 501 is provided with application 
5 communication section 608, while application section 502 
is provided with call control communication section 618, 
thereby implementing communications between two CPUs. 
More specifically, it is possible to implement in the 
same way as in the configuration of radio communication 

10 apparatus 302 in FIG. 21 as described in Embodiment 2. 

Attaching /detaching detection section 401 and power 
source supply section 403 as described in Embodiment 3 
are provided inside radio communication section 501, and 
attaching/detaching detection section 505 and power 

15 source supply section 504 are newly provided also inside 
application section 502. 

When application CPU 615 detects that radio 
communication section 501 does not exist in communication 
apparatus 500 via attaching/detaching detection section 

20 505, the CPU 615 displays a warning such that "the wireless 
communication function is not available" to inform a user, 
and halts communications with radio communication section 
501 . 

Further, using a power source ON/OFF signal 
25 connected to power source supply section 504, application 
CPU 615 outputs an instruction for turning off the power 
to supply to radio communication section 501. By this 



means, at the time radio communication section 501 is 
opened, even when an output of power source supply section 
504 becomes shorted accidentally with GND or a signal 
of an external apparatus, it is possible to prevent 
5 unnecessary power consumption and risk such as ignition 
and failure. At this point, application section 502 in 
communication apparatus 500 executes only the functions 
as an application terminal such as display, replay and 
edition of stored data such as image, music and mail, 

10 using display section 402, interface section 617 and 
storage section 616. 

On the other hand, when application CPU 615 detects 
that radio communication section 501 is connected to 
communication apparatus 500 via attaching/detaching 

15 detection section 505, the CPU 615 displays information 
such that "wireless communications are available" on 
display section 402 to inform a user, and starts supplying 
the power to radio communication section 501, using a 
power source ON/ OFF signal connected to power source 

20 supply section 504. 

Battery 619 supplies the power to radio 
communication section 501 and application section 502, 
and is charged when the power is supplied from an external 
power source such as an external device. 

25 In addition, it may be possible that connector 503 

is provided between radio communication section 501 and 
application section 502, and that a signal between 
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application communication section 608 and call control 
communication section 618 is connected or separated using 
connector 503. Similarly, the power to supply from 
battery 619 to radio communication section 501 may be 
5 connected or separated via connector 503. 

Thus, in the communication apparatus, radio 
communication section 501 and application section 502 
are separated, first housing 801 is installed with radio 
communication section 501, while second housing 802 is 

10 installed wi th appl i ca t ion sect i on 5 02 as shown in FIG . 2 6 , 
housings 801 and 802 are connected with connector 503, 
and it is thereby possible to connect or separate first 
housing 801 and second housing 802. 

In this way, for example, as shown in FIG. 27, radio 

15 communication section 501 in first housing 801 is 
connected to, for example, a personal computer, PDA or 
external device 700 of a train, bus or car, and is capable 
of functioning as a modem card of external device 700. 
In this case, external device 700 supplies the power to 

20 radio communication section 501 via connector 503. 

Meanwhile, for example, as shown in FIG. 28, 
appl i cation section 502 in second housing 802 is connected 
to, for example, a personal computer, PDA or external 
device 700 of a train, bus or car, external device 700 

25 reads and/or writes application data in storage section 
616, and thus, the data can be input and output . Further, 
a user is capable of removing only second housing 802 
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to use as an application terminal. When external device 
700 is connected to application section 502, external 
device 700 is also capable of charging battery 619, while 
supplying the power to application section 502, via 
5 connector 503. 

Thus, according to the communication apparatus of 
this Embodiment, a user is capable of expanding to a card 
into which more r econf i gur abl e elements are integrated, 
and it is thereby possible to cause the communication 

10 apparatus to support a larger-scale radio communication 
system. Further, first housing 801 and second housing 
802 can be separated, and therefore, used in another way 
such as an application terminal and a modem card of an 
external device, other than a radio communication 

15 terminal, and it is possible to carry only either of the 
housings according to the application. 

Further, by standardizing the connector, for 
example, in USB or IEEE1394, it is possible to purchase 
only application section 5 02 , for example, ins tal led with 

20 latest display section 402 to replace, thereby enabling 
less expensive replacement than the conventional case 
where radio communication section 501 is present. 
Meanwhile, it is possible to purchase only radio 
communication section 501 inexpensively. Further, it 

25 is possible to select different manufacturers for radio 
communication section 501 and application section 502 
corresponding to user preference. 
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Furthermore, by connecting connector 503 in a 
specific power-saving radio communication system such 
as, for example, Bluetooth and UWB (Ultra Wide Band), 
it is possible to separate first housing 801 and second 
housing 802 with the communication function kept. For 
example, such a usage method is made possible that 
relatively large housing 801 is put into a bag of a user, 
while the user carries relatively small second housing 
802 thereon, and thus, the need is eliminated that the 
user always holds the two housings by hand unlike the 
conventional case. There arises another advantage for 
reducing in size and weight a terminal to wear. 

In addition, the present invention is not limited 
to aforementioned Embodiments, and is capable of being 
carried into practice with various modifications thereof . 
For example, the above-mentioned Embodiments describe 
the case of implementation as a communication apparatus, 
but the present invention is not limited to such a case. 
It may be possible to implement the communication 
apparatus reconfiguration method as software. 

For example, it may be possible that a program for 
executing the communication apparatus reconfiguration 
method is stored in ROM (Read only Memory) in advance, 
and is operated by a CPU (Central Processor Unit) . 

Further, it may be possible that a program for 
executing the communication apparatus reconfiguration 
method is stored in a computer readable storage medium, 



the program stored in the storage medium is stored in 
RAM (Random Access Memory ) of a computer, and the computer 
is operated according to the program. 

Furthermore, while in the above descriptions 
orthogonal transform is performed using FFT means, the 
means of orthogonal transform is not limited to Fourier 
transform, and any means is available as long as orthogonal 
transform is obtained. For example, it may be possible 
to use discrete cosine transform or the like. 

As is apparent from the foregoing, according to the 
communication apparatus and communication apparatus 
reconfiguration method of the present invention, in a 
communication apparatus which downloads programming data 
of a radio communication system of a handover destination, 
and reconfigures a reconf igurable device using the 
downloaded data, the communication apparatus is 
originally provided with processing units that can be 
shared by a plurality of radio communication systems, 
downloads as the programming data only connection 
information o f connection between the internal processing 
units, connection information of connection inside the 
processing units and control information, and is thereby 
capable of reducing the circuit scale and an amount of 
programming data and shortening the download time. 

As a result, the need is eliminated for providing 
a download dedicated channel to perform high-speed 
download and accommodating a large number of users in 
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a wideband high- transmission rate radio communication 
system, and it is thus possible to avoid decreases in 
user capacity of the entire system. It is further 
possible to reduce the circuit scale. 

This application is based on the Japanese Patent 
Application No . 2 0 02 - 2 94 0 3 1 filed on October 7, 2002, 
entire content of which is expressly incorporated by 
reference herein. 

Industrial Applicabili ty 

The present invention is suitable for use in 
communication apparatuses . 



